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PROBLEM TO BE SOLVED: To improve the joint strength of the optical part and supporting part of 
a one-piece type intraocular lens and to prevent the failure thereof by subjecting a material for either 
of the optical part or supporting part to polymn. curing first, arranging the other material before the 
end of this polymn. curing and subjecting this material to polymn. curing, thereby combining and 
curing both materials. 

SOLUTION: The liquid optical member 1 for molding the optical part is admitted into a cylindrical 
reaction vessel 3. Acrylate, etc., are used as the material. A small amt. of a polymn. initiator 2 is 
added to the materials and the polymn. is initiated by heating or photoirradiation. The columnar 
optical member 1 with which the polymn. is not completed yet is set in approximately the center of 
the cylindrical reaction vessel 5 before the completion of the polymn. The supporting member 4 for 
the supporting part, such as acrylate, is admitted into the peripheral part of the optical member 1. 
The member is then polymerized by heating the reaction vessel 5. In such a case, the polymn. 
initiator is not used. As a result, the unpolymerized radicals of the optical member 1 and the 
supporting member 2 are bound and the contact parts of both form the strong composite material. 
The strength is thus improved. 
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(54) PRODUCTION OF INTRAOCULAR LENS 

(57)Abstract; t/A? 
PROBLEM TO BE SOLVED: To improve the joint strength of the 
optical part and supporting part of a one-piece type intraocular lens 
and to prevent the failure thereof by subjecting a material for either of 
the optica/ part or supporting part to polymn. curing first arranging the 
other material before the end of this polymn. curing and subjecting this 
material to polymn. curing, thereby combining and curing both 
materials. 

SOLUTION: The liquid optical member t for molding the optical part is 
admitted into a cylindrical reaction vessel 3. Aery late, etc., are used as 
the material. A small amt of a polymn. initiator 2 is added to the 
materials and the polymn. is initiated by heating or photoirradiation. 
The columnar optical member 1 with which the polymn. is not 
completed yet is set in approximately the center of the cylindrical 
reaction vessel 5 before the completion of the polymn. The supporting 
member 4 for the supporting part such as acrylate, is admitted into 
the peripheral part of the optical member 1 . The member is then 
polymerized by heating the reaction vessel 5. In such a case, the 
polymn. initiator is not used. As a result, the unpolymerized radicals of 
the optical member 1 and the supporting member 2 are bound and the 
contact parts of both form the strong composite material. The strength 
is thus improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~ "~ "~ ~~~ ~ 

[Claim 1] The manufacture method of the intraocular implant of 1 piece type which really forms the supporter which 
consists of a different material from an optical department and this optical department characterized by providing the 
following. The 1st process which obtains the 1st polymerization member of the state before the polymerization reaction is 
completed while carrying out polymerization hardening of one for obtaining the aforementioned optical department or a 
supporter of the material previously. The 3rd process which obtains the 2nd polymerization member compounded with the 
1st polymerization member by carrying out polymerization hardening of the material arranged according to the 2nd process 
which already arranges one of the two's material so that the 1st polymerization member obtained according to this 1st 
process may be touched, and this 2nd process. 

[Claim 2] The manufacture method of the intraocular implant characterized by making it not use a polymerization initiator in 
the 3rd process of the above in the manufacture method of the intraocular implant of a claim 1. 

[Claim 3] The manufacture method of the intraocular implant characterized by the state before polymerization reaction is 
completed being in the state where the radical generated by adding the aforementioned polymerization initiator exists in a 
polymerization member including the step which adds a polymerization initiator in the 1 st process of the above, and 
promotes a polymerization in the manufacture method of the intraocular implant of a claim 1 . 

[Claim 4] The manufacture method of the intraocular implant characterized by the state before polymerization reaction is 
completed being before the 1 st polymerization member's hardening mostly and resulting in contraction process in the 
manufacture method of the intraocular implant of a claim 1. 

[Claim 5] the material for considering as an optical department in the 1 st process of the above in the manufacture method 
of the intraocular implant of a claim 1 — a cylindrical shape-like polymerization member — forming — the 2nd process of 
the above — the polymerization of the shape of this cylindrical shape — the manufacture method of the intraocular implant 
characterized by arranging the material for considering as a supporter so that the periphery side of a member may be 
touched 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the intraocular implant 

inserted into an eye instead of the lens extracted by cataract etc. 

[0002] 

[Description of the Prior Art] After extracting the lens which became muddy by cataract the intraocular implant inserted 
into an eye instead of a lens is known. An intraocular implant is divided roughly into 3 piece type and 1 piece type by the 
manufacture method. 

[0003] A 3 piece type intraocular implant forms separately the supporter for holding an optical department with lens power, 
and this optical department in an eye, and manufactures it by making it combine with one at a subsequent process. 
Receiving, a 1 piece type intraocular implant forms an optical department and a supporter by carrying out cutting of the 
unified material member. 

[0004] Recently, the foldable soft intraocular implant which can perform insertion from a small incision has appeared. The 1 
piece type intraocular implant which is made to unite with a supporter material which is different also in this intraocular 
implant with an optical department and a supporter, i.e., the flexibility material which an optical department can fold up, 
using a comparatively upright material for the stability in an eye, and is formed is proposed. The such type intraocular 
implant is manufactured by the following methods. First, after carrying out polymerization hardening of one of the material 
used as an optical department or a supporter previously, already, as a previous thing is touched, polymerization hardening 
of one of the two's material is carried out, and the compound member of a different material is formed. Under the present 
circumstances, in order to carry out polymerization hardening of the material of an optical department and a supporter 
separately, a polymerization initiator is added into each material and it is made to give the cause of a polymerization start 
to it. If a compound member is formed, the intraocular implant which carries out cutting and has an optical department and 
a supporter is obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a polymerization initiator is added into each material of an optical 
department and a supporter as mentioned above and a polymerization is performed, the material stiffened in the direction of 
back will carry out polymerization hardening independently, without fully interacting with that by which polymerization 
hardening was carried out previously, and both physical combination will no longer be performed fully. For this reason, the 
bonding strength for the joint of an optical member and supporter material suited the inclination which becomes weak 
compared with other portions. The amount of this joint may break, if are just going to add the force most at the time of 
insertion into an eye, and justification within an eye and the strong force joins it rather than a bonding strength. If there is 
breakage within an eye, the supporter and optical department which broke will be taken out from the inside of an eye, must 
newly reinsert an intraocular implant, and will require a burden for a patient eye. 

[0006] In view of the above-mentioned trouble, this invention strengthens the bonding strength for the joint of an optical 
department and a supporter in the intraocular implant of 1 piece type which consists of material from which an optical 
department and a supporter differ, and makes it a technical technical problem to offer the manufacture method of the 
intraocular implant which can reduce the possibility of breakage further. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, it is 
characterized by having the following composition. 

[0008] (1) While carrying out polymerization hardening of one for obtaining the aforementioned optical department or a 
supporter of the material previously in the manufacture method of the intraocular implant of 1 piece type which really forms 
the supporter which consists of a different material from an optical department and this optical department The 1st 
process which obtains the 1st polymerization member of the state before the polymerization reaction is completed, It is 
characterized by having the 3rd process which obtains the 2nd polymerization member compounded with the 1st 
polymerization member by carrying out polymerization hardening of the material arranged according to the 2nd process 
which already arranges one of the two's material so that the 1st polymerization member obtained according to this 1st 
process may be touched, and this 2nd process. 

[0009] (2) In the manufacture method of the intraocular implant of (1), it is characterized by making it not use a 
polymerization initiator in the 3rd process of the above. 

[0010] (3) In the manufacture method of the intraocular implant of (1), it is characterized by the state before polymerization 
reaction is completed being in the state where the radical generated by adding the aforementioned polymerization initiator 
exists in a polymerization member including the step which adds a polymerization initiator in the 1st process of the above, 
and promotes a polymerization. 

[001 1] (4) In the manufacture method of the intraocular implant of (1), it is characterized by the state before polymerization 
reaction is completed being, before the 1 st polymerization member's hardening mostly and resulting in contraction process. 
[0012] (5) the material for considering as an optical department in the 1st process of the above in the manufacture method 
of the intraocular implant of (1) — a cylindrical shape-like polymerization member — forming — the 2nd process of the 
above — the polymerization of the shape of this cylindrical shape — it is characterized by arranging the material for 
considering as a supporter so that the periphery side of a member may be touched 
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[0013] 

[Example] One example of this invention is explained below based on a drawing. Drawing 1 is the plan showing an 
intraocular implant common 1 piece type. The optical department in which 30 has refractive power, and 31 are the 
supporters for making the optical department 30 hold within an eye, are formed of material which is different in the optical 
department 30, and have flexibility. 

[0014] Next an example of the manufacture method of this intraocular implant is explained. First as shown in drawing 2 (a), 
the optical faculty material 1 of the liquid for forming the optical department 30 is flowed into the cylindrical shape reaction 
container 3. An acrylic ester and a methacrylic ester are used as a material of the optical faculty material 1. For example, it 
is the copolymerization object to which copolymerization of the various stiffness material represented by a 
polymethylmethacrylate (PMMA) and ethyl methacrylate (EMA), the various hydrophilic flexible material represented by 
hydroxyethyl methacrylate (HEMA). and the acrylic ester which are such stiffness material and a hydrophilic flexible 
material further and a methacrylic ester was carried out If a supple material is used, a foldable soft intraocular implant can 
be obtained. 

[0015] Moreover, you may add the bridge formation material represented by such material at ethylene glycol dimethacrylate 
(EGDMA). 

[0016] In addition, the diameter of the reaction container 3 is the same as the diameter of the optical department of the 
intraocular Implant used as a product at least or a larger thing than it is used for it 

[0017] Then, little addition of the polymerization initiator 2 for giving the cause of a polymerization start is carried out at 
the optical faculty material 1 which flowed into the reaction container 3. As a polymerization initiator 2, many things are 
known conventionally, for example, when it is a heating polymerization, in the case of photopolymerization. an 
azobisisobutyronitril, azobis dimethylvaleronitrile, etc. can use a benzoin, methyl orthochromatic benzoyl benzoate. etc. 
[0018] After adding a polymerization initiator 2, it heats (or optical irradiation) and a polymerization is made to start 
Thereby, heat (or light) decomposes and a polymerization initiator 2 comes to produce a radical (free radical). If the 
polymerization initiator 2 which produced the radical collides with the molecule of the optical faculty material 1, a 
polymerization initiator 2 and the optical faculty material 1 will join together. The radical which existed in the polymerization 
initiator 2 serves as a joint factor with the optical faculty material 1. and disappears, instead a radical produces it in the 
optical faculty material 1 . the optics which has a radical after that — the optics of others [ molecule / of a member 1 ] — 
by repeating a collision and combination in the molecule of a member 1, a radical is produced continuously and 
polymerization hardening advances 

[0019] Here, if polymerization time long enough is taken, the generated radical comrade is also combined, polymerization 
reaction is completed, and the optical faculty material 1 will be in the state where carry out polymerization hardening 
completely and a radical does not exist 

[0020] then, this invention — setting — optics — before the state, i.e., a polymerization, where many radicals remain in the 
member 1 is completed completely, it shifts to the following process (supporter material 4 mentioned later optics process 
which carries out polymerization hardening on the side of a member 1 ) It is desirable, before the optical faculty material 1 
hardens mostly and results in contraction process as this timing. For example, after it has ended at 48 hours and 60 
degrees C when using that to which copolymerization of HEMA and the EMA is carried out by the ratio 85:1 5 as a material 
of the optical faculty material 1 , and it has ended heating in order of 24 hours at 70 degrees C by 50 degrees C for 24 
hours, it shifts to the following process. 

[0021] If the optical faculty material 1 of the shape of a pillar which carried out polymerization hardening in the state where 
many radicals remain is obtained, as shown in drawing 2 (b), this is fixed in the center of a simultaneously of the reaction 
container 5 of a cylindrical shape. The diameter of the reaction container 5 is the same at least compared with the overall 
length of an intraocular implant or uses a larger thing than it If the optical faculty material 1 is fixed, the supporter material 
4 used as a supporter 31 will be flowed into the periphery of the optical faculty material 1. An acrylic ester and a 
methacrylic ester can be used as the material, and they are the upright material represented by PMMA, EMA, etc.. the 
copolymerization object to which copolymerization of what equips such upright material with flexibility, such as 2-ethylhexyl 
methacrylate, was carried out as the example. 

[0022] Heat is applied to the reaction container 5 and a polymerization is made to start after flowing the supporter material 
4. Polymerization hardening is performed only by applying heat for polymerization promotion, without using a polymerization 
initiator by this example on the occasion of the polymerization at this time. As mentioned above, since the polymerization 
has not ended the optical faculty material 1 completely, it is in the state where many radicals remain in the periphery 
portion. The molecule of the supporter material 4 which made the molecular motion intense by heating is combined by 
colliding with the radical of the optical faculty material 1. That is, on the occasion of the polymerization of the supporter 
material 4, the optical faculty material 1 with a radical achieves the duty of a polymerization initiator, and the polymerization 
comes to advance from combination of the radical of the periphery portion of the optical faculty material 1, and the 
supporter material 4. Furthermore, the polymerization advances by the chain reaction depended radically. In this way, the 
compound member of the supporter material 4 and the previous optical faculty material 1 is formed. Since chain reaction 
occurs without radical being influenced [ which is produced from a polymerization initiator ] when the polymerization 
initiator is not added, the supporter material 4 carries out polymerization hardening, combining with the optical faculty 
material 1 firmly chemically, and the joint becomes stronger compared with the case where a polymerization initiator is 
added. 

[0023] In addition, although a polymerization initiator shall not be added in the above at the time of polymerization hardening 
of the supporter material 4 in order to make a bonding strength firmer, you may make ft add a polymerization initiator by 
relation between a bonding strength and manufacture time required for use of an intraocular implant other polymerization 
conditions, etc. 

[0024] thus, optics — the composite taken out from the reaction container 5 as shown in drawing 2 (c) when the 
compound member of a member 1 and the supporter material 4 was obtained — a member 6 is cut in required thickness 
then, well-known cutting — a line — the intraocular implant which has the optical department 30 and a supporter 31 is 
manufactured by things 

[0025] In this way, as for the obtained intraocular implant the possibility of the increase of the intensity of the joint of the 
optical department 30 and a supporter 31 and breakage becomes low. 

[0026] the above manufacture method — optics — carrying out polymerization hardening of the supporter material 4 
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previously, although polymerization hardening of the member 1 side was carried out previously — composite — you may 
make it obtain a member 6 This manufacture method is explained based on drawing 3 . 

[0027] The supporter material 1 4 is flowed into the reaction container 1 3 which consists of two cylindrical cups in drawing 
3 (a). After flowing the supporter material 14, little addition of the polymerization initiator 12 is carried out After adding a 
polymerization initiator 12. by performing heating (or optical irradiation), heat (or light) decomposes a polymerization initiator 
12, a radical (free radical) is produced, and the radical polymerization of the supporter material 14 is performed. 
[0028] Before the polymerization reaction of the supporter material 1 4 is completed completely, it shifts to the following 
process in the state to which many radicals exist in the supporter material 14 where it solidified. 

[0029] In drawing 3 (b), the supporter material 14 of the shape of a cylinder formed by drawing 3 (a) is fixed, and the optical 
faculty material 1 1 is flowed into the centrum of the supporter material 14. After flowing the optical faculty material 1 1. if 
heat is applied, a polymerization will begin. At this time, it heats without adding a polymerization initiator and a 
polymerization is performed (a polymerization initiator is added when shortening polymerization time, securing a required 
bonding strength). Since many radicals remain in the inner circumference portion of the supporter material 1 4, the molecule 
of the supporter material 1 4 and the molecule of the optical faculty material 1 1 come to join together by the radical. 
Furthermore, by chain reaction, a polymerization advances and the bonding strength for a joint will become firm. 
[0030] in this way, the supporter material 14 and optics — the composite which the member 1 1 joined and hardened — 
cutting is performed and an intraocular implant is manufactured, after cutting in required thickness like the above- 
mentioned, if a member 1 6 is obtained 

[0031] this invention is not limited to what was mentioned above, and various changes are possible for it and it is included 

by this invention in the range which makes technical thought the same. 

[0032] 

[Effect of the Invention] As mentioned above, according to this invention, a firm bonding strength is obtained by part for 
the joint of an optical department and a supporter, and the possibility of breakage can be reduced further. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing l] 
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(a) 




[Drawing . 3] 
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